Let G be the two-dimensional torus, and α a homomorphism of G into Aut (A) where Aut(^4) is the group of *automorphisms of a C*-algebra A. We assume g -> a g (a) to be continuous in the norm on A, g e G, a e A. If α does not act effectively on A, its kernel is a closed subgroup H. It is easy t o see that G\H is either the two-dimensional torus or the one-dimensional circle, and in the second case it is easy to see that since G\H acts ergodically A = C, the complex numbers. In the first case G\H is the two-dimensional torus and acts effectively and ergodically. We may therefore just s well assume that α acts effectively on A.
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It was proven in [1] , Corollary 4. 3 that if G acts ergodically and effectively on a C*-algebra A 9 then Α = Α ρ where Α ρ is the C*-algebra generated by a faithful projective unitary representation (1) y^a y of the dual group Z 2 = G, where (2) a yi a y2 = c Q (y l9 y 2 )0 ym and the multiplier c e is given by c Q (y, γ) = β~2 πίλη2 " 1 with γ = (η ΐ9 η 2 ) and y = ( l5 w 2 ) and ρ = £ 2πίλ . The unitary multiplier representation (2) is implemented by letting a and b be the unitary operators on L 2 (R) given by (af)(x) = f(x + X) and (ό/) (χ) = £ 2πι */(χ) and (3) a (n^n2) = a n W\
Then ab = Qba and ^4 ρ is the C*-algebra generated by the operator a and b. By interchanging α and b we see that A Q = A F . We have the following theorem. This theorem gives a complete classification of the ergodic actions of G on C*-algebras. The first part of the theorem is s we have already pointed out a consequence of the results in [1] . What remains to be proven is that if Α ρ = Α σ then ρ = σ of ρ = σ. This problem is very different according s ρ is a root of unity or not. If ρ is not a root of unity then the A Q are called the irrational rotation algebras. These algebras were studied by M. A. Rieffei [4] , M. Pimsner, D. Voiculescu [3] , and D. Olesen, G. Pedersen, and M. Takesaki [2] . From their work it follows that for the irrational rotation algebras A Q = Α σ only if ρ = σ or ρ = σ. The method in [3] is by imbedding A Q into an ^4F-algebra and Computing K 0 of the y4F-algebra. This method utilizes the discrete structure of A Q when ρ is not a root of unity, and does not extend to the case when ρ is a root of unity. Hence we need only to consider the case when ρ is a root of unity.
Let therefore ρ be a primitive q-th root of unity, and χ 1 and χ 2 the two generators of the character group G = I 2 ; then the action cc g of G on A Q is given by Given a character χ e G, χ 9 is a function on X, that is,
q whenever g (z 0 ) = z. Using A°, we form the tensor product C(G) ® A Q .
CQ
Setting Κ=χ 1 ® a and L = * 2 ® b, we have KL = qLK. We will show that K q = L q =l.
The subalgebra generated by K and L is isomorphic to H q \ hence, we obtain a homomorphism which is clearly an isomorphism of C(G)-algebras. Writing A Q = \®A Q , we have an
Construction of A p
Let E 1 , . . . , E q be the Standard basis of C q , and let K and L be the matrices with ). We may then set u = x q = a q and i; = 7 9 = 6 4 .
The algebra C(G) ® M^ is the algebra of sections in the trivial algebra b ndle G χ M q .
Let a group H of automorphisms of this b ndle be generated by h 1 and h 2 where, for
The group H is of order q 2 and is acting freely on the base G with it follows that the algebra of sections in /? ρ is A Q . 
Automorphisms of A p

u, v= u, O)) = s(f(u, v)} = il/(s) (u, v).
This shows that φ extends ψ. We note that F may be chosen so that φ is a *automorphism because the structural group of B Q by construction is (a subgroup of) U(q)IT l . Proof. By Corollary 3. l, there is a *isomorphism A Q -* Α τ which is the identity on the centre and where τ = σ or τ = σ~ι. Any such isomorphism is induced by an isomorphism of algebra bundles, B Q -> Β τ . The Theorem follows from Proposition 3. 1. The proof of this Proposition will occupy the remaining pages. Given an algebra b ndle B over T 2 with fibre M q9 we will defme a complex number ω(Β) with a>(J3) 9 = l, and which depends only on the topological properties of B. The number ω (Β) will determine B completely, but we do not need this fact. The problem is to actually compute ω(5 ρ ) s a function of ρ. is an algebra b ndle isomorphism F: IR χ S 1 χ M q -+E*(B). We will make an explicit construction of a trivialization for Β = Β ρ .
Lemma 3. 2. Given a matrix M e GL(2, Z). There is a
Definition of ω (B). Consider the diagram:
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Here p^ and pr 2 are the projections from the fibered product E* (B) and pr is the b ndle projection of B. 
